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Abstract of JP2001 1 89495 

PROBLEM TO BE SOLVED: To give a guide for 
combining the configuration atoms of a 
thermoelectric conversion material for 
constituting a Heusler-type compound. 
SOLUTION: Neutral atom configuration atoms for 
composing neutral atoms by eliminating 
insufficient electron-filled state in the s, p, and d 
orbitals of electron orbitals, a cation configuration 
atom for composing a cation by eliminating 
insufficient electron-filled state in the s, p, and d 
orbits of the electron orbitals, an anion 
configuration atom for composing an anion by 
eliminating insufficient electron-filled state in the 
s, p, and d orbitals of the electron orbitals are 
combined so that the charge balance, based on 
the anion configuration atom and the cation 
configuration atom can be balanced, thus 
constituting the thermoelectric conversion 
material of a Heusler-type compound. 
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* > zmtft* &m<(* t , 

«^«lJtlct5l+S^+^^S^3t«ttg|^®5^LT. Pi 

-r * > £«tj£-f s Pi-r * t , 

ItEB-f * >«JSM^ £ MIBP^-f * ^ffitfLm* t 

T i „ Z r ^fcliH f , fflBfl^* ^JjEJjg^tfS i , 
Ge, Sn£feliPdT*fe«Cfc£tt«J:-r«ftMtKft 

-r * > £ «j*-r « Pi-r * >«j*bw- <t , 
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4 ] tmm 1 ~ 3 ©ivr*t* 1 stc:iBR<©a& 
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[fit*E5] H*fll1~4«>lxf*ljMW=IB«a>lft 

*+#un : ?3zmftmzMm LxQ^m+zmrftt sic 
tBtt-f * >fltftfli?^a> wroet* t \z * y m*h.s t 

Hfc £*tS C £ £ f S!»B£&#*4*SlJ£Jj5i^a>*& 



lffi*m 6 ] Ht*a 1 ~ 4 Ol\f*liv 1 qii=Gtt(0» 

ttwwtmiiLmwiiisitismizts^x* 

uxB-f * aww sir 

t *<r * *i * c t t «M*K»tt»««n[?-a> 

[flt*4l 7 ] fff*£ 1 ~ 4 ©iv«ifr 1 mz%ZML(D® 
T+#fc««MMttB**JS LTPif *>£*$ti$-f Sic 
miBPt-f*>«JiE)l^<7)gr§BPi 

8 ] »#JS 5-7 a)L^■r*tJ^^^ 1 «lCfE«<Dflfc 
*^<Dg«fcJ;t;«-^lcli, 0-£*?-»<D*T«ljtra 

t «i»tt£:-r«»*K»«mfltjftn[?a>i§«^ft. 

[000 1] 

So 

[0002] 

Z = a2 (a/«) 
Z : ttffi»lk (K-1) 

a : -tf-^-v^«Sil (VK-1 : ttttaA£fe M «>8£ft 
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[0003] f»«gE«l*, vj\fie«-e* 
^ >f t >x 7 'J -l?¥7);^fi<)l^x 5 iS i: ©Sti 
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[0004] ^u^xayni*. &mtins— 
-t>-y— . mmw\& dsn tszcDW+mi-otiiW 

>M» <D ? - 7 — tK -v * X & 4*(D g*ti ffl IC t fijffi $ ti 
Tl*-5. L^L^ttt?(*. |6^S*<1 0%JilTT*fc-5 
OX. ^(TJX^^-^^t^T'^SSPglcliS 

[0 0 0 5] ^«^^^<(Dffl^-C'ffi^.*U'<;U*T? 

&ssj?2 o%A<ajiE-e#Hiijj;ffl»ifi*msa<iictt^-e 
ssimt(om^i4> cop , mma. ox 

[0006] ztiz>o>tSLffito?£imiafi<m)kz*i&t. m 

ls]iBn?#&. ^0>ei!)*<Oxi/e5i/-eii^(DiKi2 6 

%A<«i*t?jay, Jiyi*$ti6o%tt!^tLr^*icSc 

[0007] x>v>^s^fcii$t— ^-v-i;^— ^ 
6ttffi£ft*&8 0 0°ccDSM5fc-c«2i£o< y, c;h.£- 
A v -r 'J -l=fc«-«itt * -5— <p;*-^$ -fc if 
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[OO 1 5] ^ICP t GdB i OlvtT. 

i^t$0>*SiM8&£:|rf -STtwx^— ^4©p t Mn s 

b. P dMn S b4tb&L OO . *0>n,m&VMk'* 
>K«Jltl=3»BUW**fTofclMl, *-f*9— fifc 

4tjft7G*a>iB&-i*.::oixT, m^jtiftwa^^ 

So 
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[0018] s^ttaticfettdT+^tts^ttttn^ 
7+»«c*7%4itttt£ffji!iUT« &<<*^zmmTz 



(4) 



ftffl2 0 01-1 89495 



MWPt, fJlBPil'^->«fiEJl^Gd. Tb. 
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^*<P. As. S btfdiB i T?fc-5d<t^#Sll<>:-r 
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[0 0 2 0] tfIfB^-r^|cfH«a)f^m^^«*4«fiEJl 

■So 

[o o 2 1 ] fljEo^hAMcEKrossas^&tt&tftjSGi 
urn** >m^.m^ * <© wie^ * >«t j$is^<o» 

^©#•5- t ic <fc y frfr*!. -S t ¥L £ *i -5 d £ i: f 

-5. 

[0 0 2 2] WfB^-r^AM=IB«<D^B3£^«*4«Ji£S 

n^rowia^ttii^^ii^^oa^oafit, wis 
^-vrnmn^-rowiHRi'i' * troika) 
1 1 c * y ft wi & t n. & $ * s c <t * 4#® t r -s . 
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ft*. So 
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4><D£«I*U t*$UU (orbital) t 
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$6S99. 9 9 9 9%©II4*j£lLfc, 
[0 0 2 8] wft&0!>)Rtt£±EttJ££i::*'3<4b¥jt 

y^e>*lfc^*«lRI*, fflj**<i$-ifc 
£«fc?lc. j&SEl»li*»$«yJSLfc. 
Mt4^v h^f?feffi3i-rsc:t(-«fcorp t G d B i 
■c«»«**i*tt»*ft*Lfc. »e>*tfc*sii<z>«§iti4. 

X«IaI«flcJ:ystBLfc. 

[0029] ^<D«fe3l=Lr^e>HfcK#4l-oL^, -e 

-^©7>fW Kt'SiSPtMnSb. PdMnS 
(4, PtMnSb, PdMnSb*'. l4»&-&ffl 

i*. **y-^-mfc«fcsfc<&fci4^*e>*vf. /*>k 

«jt<Dgfblc«J: 5 1 © t $ *l« . 
[0 0 3 O] 4^4P fMnSb. PdMnS blCttS 
Lt, P t Gd B i T?I4. 5 U&Wl&t^T 

l^-So ^— JVMS.lt. ^ST?7 x 1 0l9cm-3-c?fco 

fc. ;M£»)Kf4, Kavfa i20cm2/v 8 , i 

0 0 KT'2 2 O cm2 /Vst'ftot, 

[003 1] 021=14. ■i£-'<vtm&<D}&g.ti&&& 
ifi-to WEHltHfiSlC PtGdBitftCPtMn 
Sb, PdMnSbfcit&tLTjpLfco PtMnS 
b, PdMnS blcBiLTI4, 3 0 0 ~ 8 5 0 KCDjSH 
t?. fil«)T^gl^l6^^LTL^^)*^ P t G d B i ICHL 
TI4. ^;ST*6 0// V/K. 5 5 0 ~ 7 5 0 K(0;SJS® 
Hi? 8 2 // V/KOglNfil^^ Lfc. 

[0032] PtGdBil4. 03 \Zfjk-f => |C S P t 
MnSb, P dMn S b ird^fCDCIb &ft1$0)$£IM§j§ 
$*L, ^««Utax«B«rl=J:Umi$Afe. 0 3 

i=«r*«Ma»«HF-*-ei*. Bite d ti4id»?-*« 

fi£LT, BiOM^IC9 0° <D^Jg*^UTGdA<iSe 

[0 0 3 3] 041?I4. Bitf)6 Py 3 «Ut<0MI^Jc % 
Gdfl)5d xy ' . 5d yz 1 «lilA<9 0S<D^JS$^LT 

Hi ft y x^^-MftffiS^fflj!)<#tt LT-5 C t A<ff 
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[0034] Ptl*. [Xe] 4f145d9 6s1 CD® 
Offl^-efF^pT^i^SSscDdtlHl 

* y , p t lix^i^-Mi-^Sfc-r-So 

[0035]-*, B i I*, [Xe] 4f145d1<>6s 
2 6 P 3 CDS^-KB^WLTl^. -T^*., I*§8I=X 

fcU «-f7|->^«J5E-r4Ci:l= t fcy, x*ju4?— Ml= 

[0036] Gdtt, [Xe] 4f7 5d1 6s2 CDS 
?-IBB£=frLTl^o rtSSICX e<DF^S6S^BEa^* 
U *1>§8(D5d1 A^+#£m^3fe*Rg§i:fcoTLN 
-So £G dli, 5 dl S^F-#IjIj^ 

em^msmiLT. Ri-r+i/ic^y-vrt^isi^* 

LTl/'S.hS*.*.. Gd-CI*. 4 f 7 Ifcstfcm^ 

ftmVtmitt+ftT-lt&Ztf. 5d, 6s. 6p$fcjt<t 

tOO 3 7] PtGdBi "CM*. ffiSfcCD «fc 5 IC-e<D*(i 
fciF-fplCB i - GdO)IIJt&T-A^J5E$*trjjy. 
BJttTT?!*, E3IC^-r«fe7lC s Bi<DM^IC9 0 o CD 
ft S* L T 2 {1 (D G d *<IBS £ *tfc«JSt A^fiK $ *LT l\ 

[0 0 3 8] f :t', *^&$SIM&^*(DJSiT-IBg«i:. 
Pt. Gd, B i <7)±|Bm^lBet^#-B-r#jlSi, 
G d CD 5 d 1 mil^ 8 1 ffiCDB^ P t (Dm Cig^F-S 
C05 d9 ttjt^&i&LTs P tC05 d» «lill*5 d10®i 
Jlirfcy. 5 d«iJII*^|cjSf = $^T5 d9 fiitCD* 

dttt. 5 d1 Wli&frt> i mWl®1St;tii£tlX*+ftti: 
MttmiKWt-Q fe o tz 5 d i&iit l*5g£l-£fi £ y 

[0 0 3 9] — GdC06 S 2 HUtA^CD 2fflCDST- 
t< P tC06 si OljtAMbCOUKDtt^f-i:!*, B i (06 
p3 W&'<&WrthZ.klz*.i) s Gdl*Gd3+0)IS-i'^- 
><t<cy. B il*B i 3-(D^-f *l/fc*y, Pi'T^->. 
P£-f *>CD®**/^>XCD¥«££%fc;!i<ib, =&JS^<D 

[0 0 4 0] -Tfc*)*.. G d (0 6 s 2 Dl^C>(0 2<lC0 
HT-t. P t<06 s 1 ©l^t>C0 1 OCOS^tA*. Bi 
C06 P 3 «i^^»-r*Ci:lc«fcy, qjttH^-OGd 



I*. Gd3+tJ5ty. ^CDS^PEBI*. [Xe] 4f7 t 
fcysWlit, pfiit, d«iJIIcfcl+-5^+^/j:®^a 

[0041] (ftt^cop tt, Gdi^p>i m<nn=f-& 

SltA*tT5 d9 tdJt*<5 dlOfiJft^y, #M*T6s 
1 #lsiA»t> UlCDS^B i CD6 P 3 «ijt^«tdi$1i-€i 
-tl=<fcy. ^-COB^-lBSIct. [X e] 4 f 145 d10£ 

#y, *+#fca^3t«ttss£<g>HL-c, Rrnentt*? 

[0042] B i "CI*. G d(D6 S 2 ©iJ!AxP > c0 2<iC0 
a-=f-<!:. P t CD6 s1 *)iitfr£cD UlCDH^i:^ Bi 
(06 P 3 9tit^3tttM%&Z.klzJiyt s 6 P 3«JUlo>^: 
+»^mT3E««^P;B$*i. [Xe]4f14 5 d10 
6 s2 6 P 6 CDS^ffig£*-f 62f5£fcS;?-B5©£:ff L 
fcPgM'^CDB i 3-£fc-3Tl>So 

[0 0 4 3] Gd-CI*. GdC05d1 *mP> CD UlCD 
«^$P t CD5 d9 6 s2 UiJt^P,<D2<iCDtt^$ 
B i CD6 P 3 «ljg^#r*CtlC«fcy, 5d1 #litCD 
*+*K*«Tft«#®;!><«?>8£;h., [Xe] 4 f 7 

^iBa^^-rss^s^isii^^Lfciii^^-xDG d 

3+tfc^TU.S. 
[0 0 4 4] CCD<fc5l=P t G d B i T'te. Pt. G 
d. B i CD^-?tt(DJl?-A<*)S«©CDm^-iE«lc*Jlt 
«s«Ut. p«tfL d«lJlcD=F+^7S:a^«ttaS^<B 

snptMnsb, p dMn s b tiiM^-snaa^tt 
£ * t cd t # ^. e> *t s « 

[004 5] -T35:t>^. P t MnS bfll M n I* [A 
r] 3 d5 4 s2 JtcSS^ES^ L. P t I* [X e] 
4f145d9 6 si 3&:S«?-iBfi^*L. Sb[*[K 
r] 4d105s2 5 p3 ^§S^-iSS$*Lrfcy, P 
t G d B i T-%^LfctP«|J&:^Il^-r B 1CDa^l!)lc« 

<i^cDH^-cD^+»^m ; f : 3t«tt@^<B^$-a--i) 

[0 0 4 6] *fc, PdMnSbflt P d I* [Kr] 
4 dlO^f^^Eg^^t, Ptli [Xe] 4f145d 
9 6s1 'iSm^ES^WL. Sbl* [Kr] 4d105 
S 25 p3 Uhmrf-mWittl.X^&tzto, PtMnS 

bT?#^LfciH4iic, PtGdBi tmmtt&mTm 
mm * 5 tam^mm.omfS.^mTL h c <t i*-e #^«c 

[0047]WiiPtMnSb > P d M n S b CDfi-T- 
EBCDP t G d B i tCDffliSA<, Slft®^ttCD5l-K(DSM 

®lil(7)^+»/j:a^3t«ttfiS$<8>BLT. *ttJST-^« 
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[OO 4 8] ffc^*.. ^SIBJ^^liP t Gd B i <DS& 

[0049] A^sit^£wt-£*^x7-tMb^!i<t 
lti*. msno) p t g d b i liini-, s 1 i-^-r «fe 5 * 

[0 0 5 0] CCT% «4>AjG!i^li±fB*14IiS^£#tj£ 

■rstfttn^SfiEJi^-e&y, p t g d b i zmm-rz 
p t icffl^ u BH^-i*±iaia-f -5ii-f * 

>^^T&y. p t GdB i ^jjg-r-SGdicffla 

-efcy, p t GdB i zmtfLTZB i icis^-r*. 
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